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第一章，概述了 Taq DNA聚合酶的发现、性质、结构及其在 PCR技术中的
应用。Taq DNA聚合酶应用广泛，但在临床应用中仍有诸多不足之处。通过对




定点突变对酶的 3个氨基酸位点进行突变，即 E626K、I707L和 E708Q。其中
E626K和 I707L这两个位点的突变可以提高酶的最适反应温度，减少非特异性产
物的扩增。E708Q的突变可以显著提高酶对多种 PCR抑制剂的耐受能力。其次，





定性，在 95℃加热 4 h后还能进行正常的 PCR扩增，它的最适延伸温度比普通
Taq DNA聚合酶提高约 4℃，较高的延伸温度可以有效减少引物二聚体及非特异
性产物的扩增。其次，考察 KT-C3 DNA聚合酶在实时 PCR体系中的应用性能，
并与商品 Taq DNA聚合酶及具有热启动活性的 Taq-HS（Takara）作对比。发现
该酶具有与商品酶相当的扩增效果和灵敏度。第三，考察 KT-C3 DNA聚合酶对
乙醇、SDS、NaCl的耐受程度，及在全血和土壤提取物中的扩增性能，发现该
酶可以耐受 10%的乙醇、0.048%的 SDS、100 mM的 NaCl。可以在 35%及以上
的全血中进行很好的扩增，而且在含有 5%的全血中还能达到 1×101 copies/μL的
扩增灵敏度，柠康酸酐修饰后的 KT-C3 DNA聚合酶还能耐受 10 μL/反应的土壤










This paper was devoted to the research of modification of Taq DNA polymerase,
which is based on the structural and functional information and previous studies.The
modified Taq DNA polymerase is more tolerant to PCR inhibitors, whole blood and
soil extract, which could be applied to not only general PCR and real-time PCR
system, but also direct amplification system of whole blood and soil extract.
In the first chapter, this paper summarized the discovery, properties, structure and
application of Taq DNA polymerase. Although natural Taq DNA polymerase had been
widely used, there were still some deficiencies in its clinical application.
Transforming and modifying of Taq DNA polymerase could reduce or eliminate the
5'- 3' exonuclease activity, increase the heat resistance, processivity, fidelity,
specificity, tolerance to inhibitors, and achieve hot-start PCR.
In the second chapter, we modified Taq DNA polymerase using engineering
technology. Firstly, we introduced three mutations by site-directed mutagenesis,
namely E626K, I707L and E708Q. The two sites mutations, E626K and I707L, could
improve the optimal temperature of enzyme, reducing non-specific amplification
products. The E708Q mutation could significantly improve the tolerance to a variety
of PCR inhibitors. Secondly, by deleting the 278 amino acids at the N side, we
eliminated 5' to 3' exonuclease activity of Taq DNA polymerase. After transforming
the Taq DNA polymerase, we also modified enzymes with citraconic anhydride, to
achieve hot start activity, thus reducing the formation of PCR primer dimers and
nonspecific amplification products.
In the third chapter, we studied the character of the modified enzyme — KT-C3
DNA polymerase. Firstly, we detected the thermal stability and optimal extension
temperature of KT-C3 DNA polymerase. It still had normal amplification activity
after heating 4 h in 95°C, showing high thermal stability. The optimal extesion
temperature were higher than natural Taq DNA polymerase,which could reduce the
formation PCR primer dimers and nonspecific amplification products. Secondly, we
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